Retinal neuroprotection against ischemia-reperfusion damage induced by postconditioning.
Retinal ischemia may provoke blindness. There is no effective treatment against retinal ischemic damage. The authors investigated whether brief intermittent ischemia applied during the onset of reperfusion (i.e., postconditioning) protects the retina from ischemia-reperfusion damage. Ischemia was induced by increasing intraocular pressure (120 mm Hg for 40 or 60 minutes). Five minutes after reperfusion, animals underwent 3, 7, or 10 cycles of 1-minute ischemia/1-minute reperfusion or 7 minutes of ischemia. In other experiments, seven ischemia-reperfusion cycles were applied 10, 30, and 60 minutes or 24 hours after ischemia. A group of animals received intraperitoneal injections of cycloheximide (CHX) 1 minute before or 6 hours after postconditioning. Seven or 14 days after ischemia, animals were subjected to electroretinography and histologic analysis. Seven ischemia-reperfusion cycles applied 5 minutes after reperfusion afforded significant functional protection in eyes exposed to ischemia-reperfusion injury. A marked reduction in retinal thickness and an increase in Müller cell glial fibrillary acidic protein (GFAP) levels were observed in ischemic retinas, whereas postconditioning preserved retinal structure and reduced GFAP levels in Müller cells. Postconditioning initiated between 5 and 60 minutes after reperfusion protected against ischemic injury. Retinal protection depended on the number of ischemia-reperfusion cycles. One 7-minute pulse applied 5 minutes after ischemia induced significant protection against ischemic damage. Retinal protection induced by postconditioning was reversed by CHX (injected 1 minute before but not 6 hours after postconditioning). These results indicate that postconditioning significantly protected retinal function and histology from ischemia-reperfusion injury through a mechanism that involved de novo synthesis of protein.